WO 2004/065756 



PCT/GB2004/000286 



14 

CLAMS: 



1. Downhole apparatus for selectively isolating the interior of a downhole 
assembly from the exterior thereof, the downhole apparatus comprising: a body 
defining a longitudinaUy extending bore and incorporating a wall having at least one 
apertoemeremforprovidmgflmdcommumcanonbelwee^ 

of the downhole apparatus; a piston located within the body and slidable 
longitudinaUy therein so as to allow movement of the downhole apparatus between an 
open configuration, in which said at least one aperature is open to permit fluid 
communicationbetween said bore and the exterior of the downhole apparatus via said 
at least one aperture, and a closed configuration, in which said at least one aperture is 
occluded by the piston to restrict fluid communication between said bore and the 
exterior of the downhole apparatus via said at least one aperture; a control groove and 
a pin received within the control groove for determining whether or not a longitadinal 
movement of the piston in a given direction will move the downhole apparatus 
between open and closed configurations; and a control member located between and 
movable relative to the body and the piston, the control groove being defined in one of 
the piston and control member, and the pin being provided on the other of the piston 
and control member; the downhole apparatus being characterized in that means are 
provided for constraining movement of the piston relative to the body to longitadinal 
movement only. 

2. Downhole apparatus as claimed in claim 1, wherein said means for 
constraining relative movement between the piston and the body comprises a straight 
groove extending in a longimdinal direction, said straight groove being provided on 
one of the piston and body, and a portion of the other of the piston and body being 
received within said groove. 



3 . Downhole apparatus as claimed in claim 2, wherein said portion of pisti 
body is provided as a discrete pin separate from the piston or body. 
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4. 



Downhole apparatus as claimedinany of fee preceding claims, wherein, inuse 
said constraining means limits the extent of longimdinal movement of the piston 
relative to the body. 

5. Downhole apparatus as claimed in any of the preceding claims, wherein flxe 
piston js biased in a longitudinal direction by biasing means towards a plnrality of 
posmons relative to mebody in wbichme downhole apparams is in a closed position, 
and the control grooveis adapted to allowmovement from the dosed configuration to 

meopenconfigumtionomyafterapredetermmednmnberoflongitndmalmovements 
of the piston against the bias of the biasing means. 

6. Do^oleappamtusasclaimedmanyofte 

are provided for preventing longitudinal movement of the control member relative to 
the body. 

7. Downholeapparatusasclaimedmclahne.whereinsaidmeansforpreventing 
movement of the control member comprises a groove extending in a plane 
perpendicular to the direction of longitudinal movement and a pin located in said 
groove; the groove being defined in one of the body and conhol member, and me pin 
being provided on the outer of the bbdy and control member. 

8. Downhole apparatus as claimed in any of the preceding claims, wherein the 
piston is releasably secured to the body by means of a collet when moved to a 
predetermined longitudinal position relative to the body. 

9. Downhole apparatus as claimed in any of the preceding claims, wherein only 
ota portion of the control groove permits movement of the piston to said 
oredetermined longitudinal position relative to the body so as to allow the piston to 
become secured to the body by means of the coBet. 
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10. 



A circulate sub as claimed in any of the preceding claims. 



11. A^^^bforseUcnvelyisolatmgmemteriorofado^oleasaembly 
from the exterior thereof, the circulating sub comprising: a body defining a 
ongrtudmally extending bore and incorporating a waU having at least one aperL 
.hereur for providing fluid conjunction between said bore and the exterior of the 

movement of the sub between an open configuration, in which said at least one 

^emtoisopentepermJtflmdcommumcationbetweensaidboreandmeexte^^^ 
thesub vrasaidatleastoneaperture, and a closed configuration, in which said a, least 
one aperture is occluded by the piston to restrict fluid communication between said 
bore and me exterior of me sub via said at teast one aperture; a control groove and a 
pm receded within the control groove for determining whether or not a longitudinal 
movement of the piston in a given direction will move the sub between open and 
dosed configurations; and a control member located between and movable relative to 
the body and the piston, me control groove being defined in one of the piston and 
control member. 

12. Apparatus as claimed in any of the preceding claims, wherein the control 
groove defines a closed loop circmnscribmg a longitudinal axis of the apparatus. 

13^ D ™nholeapparates substantia 
and as shown in the accompanying drawings. 



